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Automated vehicle terminology

Comparison between WP.1 and WP.29

Summary

» Important to ensure consistent terminology between the intended functionality of a vehicle system (WP.29)
and its use on the road (WP.1)

> Review of literature undertaken between WP.1 and WP.29 referencing automated vehicles

» No direct contradictions found but many inconsistencies in exact definitions and use of language, even
within WPs

» Difference in perspective noted — What parts of the driving task is the system capable of (WP.29)? What
parts of the driving task is the human able to hand over (WP.1)?




Department
for Transport

Documents referencing automation

Documents in bold have already been adopted
Documents in light are informal / non-adopted texts
Documents in red have since been adopted by GRVA (subject to modifications)

WP.1 Documents

Global Forum for Road Traffic Safety (WP.1) resolution on the
deployment of highly and fully automated vehicles in road
traffic

Autonomous Vehicles: Challenges and Opportunities A regulatory
framework supporting innovation

Global Forum for Road Traffic Safety (WP.1) resolution on the
activities other than those related to driving, that a driver of a
vehicle equipped with an automated driving system, could
undertake when the automated driving system is engaged (DRAFT)

Automated Driving: Proposal for identifying how the 1968 Vienna
Convention on Road Traffic may need to be amended to clarify the
use of automated vehicles (Informal proposal)

Automated driving: Situations when a driver operates a vehicle from
the outside of the vehicle

WP.29 Documents

Regulation 152.00 (Advanced emergency braking)
Regulation 79.03 (Steering equipment with lane change
manoeuvre)

Consolidated Resolution on the Construction of Vehicles
(R.E.3)

Revised Framework document on automated/autonomous
vehicles

Reference document with definitions of Automated Driving
under WP.29 and the General Principles for developing a UN
Regulation on automated vehicles

Draft text for regulation on ALKS

Draft text for regulation on cyber security
Draft text for regulation on DSSAD

Draft text for regulation of over the air updates

Working document GRVA/2019/21e

YD) ¢




20
Department _
for Transport ~ Comparison tables

Excel sheet showing a reduced set of terminology — with
definitions and highlighting where there is overlap
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Microsoft Excel
Worksheet
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Sheet1

				Purple text refers to documents, which have not been officially adopted

				Black text refers to officially adopted documents 

		Term		Definition		WP.		Source



		ACSF		"Automatically commanded steering function (ACSF)" means a function within an electronic control system where actuation of the steering system can result from automatic evaluation of signals initiated on-board the vehicle, possibly in conjunction with passive infrastructure features, to generate control action in order to assist the driver.

UN R79.03		WP.29		R 79.03

		ADAS		ADAS (Advanced Driver Assistance Systems) have been developed to support drivers and enhance road safety.

WP.29 RE 3 (WP.29/78/Rev.6)		WP.29		RE 3

		Advanced driver assistance steering system		"Advanced Driver Assistance Steering System" means a system, additional to the main steering system, that provides assistance to the driver in steering the vehicle but in which the driver remains at all times in primary control of the vehicle. It comprises one or both of the following functions: ACSF, CSF

UNR79.03		WP.29		R79.03

		AEBS		"Advanced Emergency Braking System (AEBS)" means a system which can automatically detect an imminent forward collision and activate the vehicle braking system to decelerate the vehicle with the purpose of avoiding or mitigating a collision.

UN R152.00		WP.29		R 152.00

		ALKS		Automated Lane Keeping System

Draft text for regulation on ALKS		WP.29		Draft regulation text for ALKS

		Automated driving/control system		“Automated driving system” refers to a vehicle system that uses both hardware and software to exercise dynamic control of a vehicle on a sustained basis.

Resolution on the deployment of highly and fully automated vehicles in traffic (adopted September 2018)
		WP.1		Resolution on the deployment of highly and fully automated vehicles in traffic (adopted September 2018)

		Autonomous steering system		"Autonomous Steering System" means a system that incorporates a function within a complex electronic control system that causes the vehicle to follow a defined path or to alter its path in response to signals initiated and transmitted from off-board the vehicle. The driver will not necessarily be in primary control of the vehicle.

UN R79.03		WP.29		R79.03

		Boundary of functional operation		"Boundary of functional operation" defines the boundaries of the external physical limits within which the system is able to maintain control.

UN R152.00		WP.29		R152.00

		Complex electronic vehicle control systems		"Complex electronic vehicle control systems" are those electronic control systems which are subject to a hierarchy of control in which a controlled function may be over-ridden by a higher level electronic control system/function. A function which is over-ridden becomes part of the complex system.

UN R79.03		WP.29		R79.03

		Conditionally automated driving system		‘Conditionally automated driving system’ refers to systems used to exercise dynamic control of the vehicle for sustained periods, with the expectation that the human driver is receptive to take-over demands issued with sufficient lead-time by the system for the driver to resume dynamic control of the vehicle – i.e. act as a fall-back – before operational design domain limits are reached.

Informal document (https://www.unece.org/fileadmin/DAM/trans/doc/2019/wp1/ECE-TRANS-WP.1-2019-_Informal-4-Rev1e.pdf) 		WP.1		Informal document (https://www.unece.org/fileadmin/DAM/trans/doc/2019/wp1/ECE-TRANS-WP.1-2019-_Informal-4-Rev1e.pdf) 

		CSF		"Corrective Steering Function (CSF)" means a control function within an electronic control system whereby, for a limited duration, changes to the steering angle of one or more wheels may result from the automatic evaluation of signals initiated on-board the vehicle, in order: (a) To compensate a sudden, unexpected change in the side force of the vehicle, or; (b) To improve the vehicle stability (e.g. side wind, differing adhesion road conditions "μ-split"), or; (c) To correct lane departure. (e.g. to avoid crossing lane markings, leaving the road).

UN R79.03		WP.29		R79.03

		Cyber security		“Cyber Security” means the condition in which road vehicles and their functions are protected against threats to electrical or electronic components.

Draft regulation on cycber security		WP.29		Draft regulation on cycber security

		Data Storage System for Automated Driving vehicles (DSSAD)		“Data Storage System for Automated Driving (DSSAD)” means a system which aims at giving a clear picture of the significant interactions between the driver and the ADS by storing a set of data

Draft text on regulation for DSSAD		WP.29		Draft text for regulation on DSSAD

		Detection range		
“Detection range” of the sensing system is the distance at which the system can reliably recognise a target and generate an appropriate control signal.

Draft text for regulation on ALKS		WP.29		Draft text for regulation on ALKS

		Driver assistance system		“Driver assistance system” means the combination of hardware and software that assists, but does not replace, the driver in exercising dynamic control.

Informal document [https://www.unece.org/fileadmin/DAM/trans/doc/2019/wp1/ECE-TRANS-WP.1-2019-_Informal-2e__2_.pdf]		WP.1		Informal document [https://www.unece.org/fileadmin/DAM/trans/doc/2019/wp1/ECE-TRANS-WP.1-2019-_Informal-2e__2_.pdf]

		Dynamic control		“Dynamic control” refers to carrying out all the real-time operational and tactical functions required to move the vehicle. This includes controlling the vehicle’s lateral and longitudinal motion, monitoring the road environment, responding to events in the road traffic environment, and planning and signalling for manoeuvres.

Resolution on the deployment of highly and fully automated vehicles in traffic (adopted September 2018)		WP.1		Resolution on the deployment of highly and fully automated vehicles in traffic (adopted September 2018)

		Dynamic driving task		The “Dynamic Driving task” means the control of all longitudinal and lateral movements of the vehicle.]

Draft text for regulation on ALKS		WP.29		Draft text for regulation on ALKS

		Electronic control system		"Electronic control system" means a combination of units, designed to cooperate in the production of the stated vehicle control function by electronic data processing. Such systems, often controlled by software, are built from discrete functional components such as sensors, electronic control units and actuators and connected by transmission links. They may include mechanical, electro-pneumatic or electro-hydraulic elements. "The System", referred to herein, is the one for which type approval is being sought.

UNR79.03		WP.29		R79.03

		Emergency Manoeuvre		"Emergency Manoeuvre” is a manoeuvre performed by the system in case of a sudden unplanned event in which the vehicle is at imminent risk of a collision [and in case of insufficient lead time to transition the control back to the driver,] with the purpose of avoiding or mitigating a collision.

Draft regulation for ALKS		WP.29		Draft regulation for ALKS

		ESF		"Emergency Steering Function (ESF)" means a control function which can automatically detect a potential collision and automatically activate the vehicle steering system for a limited duration, to steer the vehicle with the purpose of avoiding or mitigating a collision, with: (a) Another vehicle driving2 in an adjacent lane: (i) Drifting towards the path of the subject vehicle and/or; (ii) Into which path the subject vehicle is drifting and/or; (iii) Into which lane the driver initiates a lane change manoeuver. (b) An obstacle obstructing the path of the subject vehicle or when the obstruction of the subject vehicle’s path is deemed imminent. ESF shall cover one or more use cases from the list above.

UN R79r4		WP.29		R79.03

		Event data recorder		Event data recorder (EDR) and Data Storage System for Automated Driving vehicles (DSSAD): The automated/autonomous vehicles should have the function that collects and records the necessary data related to the system status, occurrence of malfunctions, degradations or failures in a way that can be used to establish the cause of any crash and to identify the status of the automated/autonomous driving system and the status of the driver. The identification of differences between EDR and DSSAD to be determined.

Revised Framework document on automated/autonomous vehicles		WP.29

		Failsafe response		Failsafe Response: The automated/autonomous vehicles should be able to detect its failures or when the conditions for the [ODD/OD] are not met anymore. In such a case the vehicle should be able to transition automatically (minimum risk manoeuvre) to a minimal risk condition.


Revised Framework document on automated/autonomous vehicles		WP.29		Revised Framework document on automated/autonomous vehicles

		False reaction		Actual conditions and features in the real world should not result in false warnings or false braking to the extent that they encourage the driver to switch the system off.

UN R152.00

No formal definition given, but term is used in context		WP.29		R 152.00

		Fully automated vehicle		“Fully automated vehicle” refers to a vehicle equipped with an automated driving system. This automated driving system operates without any operational design domain limitations for some or all of the journey, without the need for human intervention as a fall-back to ensure road safety.

Resolution on the deployment of highly and fully automated vehicles in traffic (adopted September 2018)		WP.1		Resolution on the deployment of highly and fully automated vehicles in traffic (adopted September 2018)

		Higher-Level control		"Higher-Level control" systems/functions are those which employ additional processing and/or sensing provisions to modify vehicle behaviour by commanding variations in the normal function(s) of the vehicle control system. This allows complex systems to automatically change their objectives with a priority which depends on the sensed circumstances.

UN R79.03		WP.29		R79.03

		Highly automated vehicle / (driving) system		“Highly automated vehicle” refers to a vehicle equipped with an automated driving system. This automated driving system operates within a specific operational design domain for some or all of the journey, without the need for human intervention as a fall-back to ensure road safety.

Resolution on the deployment of highly and fully automated vehicles in traffic (adopted September 2018)		WP.1		Resolution on the deployment of highly and fully automated vehicles in traffic (adopted September 2018)

		Highly automated vehicle / (driving) system		In highly- automated, the automation executes control of essential parts of the driving task, such as integrated lateral and longitudinal control and the driver mainly monitors the automation, takes over when necessary, hand-on or hand-off driving can be both classified as highly automated.

WP.29 RE 3 (WP.29/78/Rev.6)		WP.29		RE 3

		HMI		Human Machine Interface (HMI) /Operator information: Automated/autonomous vehicle should include driver engagement monitoring in cases where drivers could be involved (e.g. take over requests) in the driving task to assess driver awareness and readiness to perform the full driving task. The vehicle should request the driver to hand over the driving tasks in case that the driver needs to regain a proper control of the vehicle. In addition, automated vehicle should allow interaction with other road users (e.g. by means of external HMI on operational status of the vehicle, etc.)

Revised Framework document on automated/autonomous vehicles		WP.29		Revised Framework document on automated/autonomous vehicles

		Minimum risk manoeuvre		"Minimum risk manoeuvre" means a procedure aimed at minimising risks in traffic, which is automatically performed by the system after a transition demand.

Draft text for regualation on ALKS		WP.29		Draft text for regualation on ALKS

		ODD		Operational Design Domain (ODD/OD)] (automated mode): For the assessment of the vehicle safety, the vehicle manufacturers should document the OD available on their vehicles and the functionality of the vehicle within the prescribed OD. The OD should describe the specific conditions under which the automated vehicle is intended to drive in the automated mode. The OD should include the following information at a minimum: roadway types; geographic area; speed range; environmental conditions (weather as well as day/night time); and other domain constraints.

Revised Framework document on automated/autonomous vehicles		WP.29		Revised Framework document on automated/autonomous vehicles

		ODD		“Operational design domain” (ODD) refers to the environmental, geographic, time-of-day, traffic, infrastructure, weather and other conditions under which an automated driving system is specifically designed to function.

Resolution on the deployment of highly and fully automated vehicles in traffic (adopted September 2018)		WP.1		Resolution on the deployment of highly and fully automated vehicles in traffic (adopted September 2018)

		OEDR		Object Event Detection and Response (OEDR): The automated/autonomous vehicles shall be able to detect and respond to object/events that may be reasonably expected in the [ODD/OD].

Revised Framework document on automated/autonomous vehicles		WP.29		Revised Framework document on automated/autonomous vehicles

		Operating range		“Operating range” shall be determined from the value of the verified detection range after taking account of the deterioration of components of the sensing system due to time and usage throughout the normal life of a vehicle.]

Draft text for regulation on ALKS		WP.29		Draft text for regualation on ALKS

		Operational Speed		“Operational speed” is the maximum vehicle speed at which the system may be active [and shall be determined by the capability of the system’s sensing technology].

Draft text for regulation on ALKS		WP.29		Draft text for regualation on ALKS

		Planned Event		“Planned event” is a situation which is known in advance, e.g. at the time of activation such as a journey point (e.g. exit of a highway) etc. and which requires a transition demand.

Draft text for regulation on ALKS		WP.29		Draft text for regualation on ALKS

		Range of control		"Range of control" refers to an output variable and defines the range over which the system is likely to exercise control.

UN R152.00		WP.29		R152.00

		RCM		"Remote Control Manoeuvring (RCM)" means a function actuated by the driver that provides direct control on steering angle, acceleration, and deceleration for low speed manoeuvring. The actuation is made by remote control in close proximity to the vehicle."

Working document GRVA/2019/21e		WP.29		Working document GRVA/2019/21e

		Remote human driver		a driver who is not in the vehicle, but can perform the dynamic driving task in real time (or possibly provide a response to a system request as a fall back ready user)

CCAV paper "Autonomous Vehicles:
Challenges and Opportunities
A regulatory framework supporting innovation" https://www.unece.org/fileadmin/DAM/trans/doc/2017/wp1/ECE-TRANS-WP1-Automated-Vehicles-Presentation-7e.pdf		WP.1		CCAV paper "Autonomous Vehicles: Challenges and Opportunities A regulatory framework supporting innovation" https://www.unece.org/fileadmin/DAM/trans/doc/2017/wp1/ECE-TRANS-WP1-Automated-Vehicles-Presentation-7e.pdf

		Safety concept		"Safety concept" is a description of the measures designed into the system, for example within the electronic units, so as to address system integrity and thereby ensure safe operation even in the event of an electrical failure. The possibility of a fall-back to partial operation or even to a back-up system for vital vehicle functions may be a part of the safety concept.

UN R79.03
UN R152.00		WP.29		R79.03

		Semi-automated		In semi-automated, about half of the driving tasks are automated illustrating ACC in which the driver executes main control over the lateral vehicle guidance whereas the automation executes control over the longitudinal guidance.

WP.29 RE 3 (WP.29/78/Rev.6)		WP.29		RE 3

		Software updates		"Software update" means a package used to upgrade software to a new version including a change of the configuration parameters.

Draft text on regulation of over the air updates		WP.29		Draft text on regulation of over the air updates

		Specified maximum RCM operating range (SRCMmax)		"Specified maximum RCM operating range (SRCMmax)" means the maximum distance between the nearest point of the motor vehicle and the remote-control device up to which RCM is designed to operate."

Working document GRVA/2019/21e		WP.29		Working document GRVA/2019/21e

		System Override		A “system override” by the driver means a situation when the driver provides an input to a control which has priority over the longitudinal or lateral control of the system, while the system is still active.

Draft text for regulation on ALKS		WP.29		Draft text for regulation on ALKS

		Transition Demand		“Transition demand” is a logical and intuitive procedure to transfer the dynamic driving task from automated control by the system to human driver control. This request given from the system to the human driver indicates the transition phase.

Draft text for regulation on ALKS		WP.29		Draft text for regulation on ALKS

		Transition Phase		“Transition phase” means the duration of the transition demand.

Draft text for regulation on ALKS		WP.29

		Unplanned Event		“Unplanned event” is a situation which is unknown in advance, but assumed as very likely in happening, e.g. [road construction, inclement weather, approaching emergency vehicle, missing lane marking, load falling from truck (collision)] and which requires a transition demand.

Draft text for regualtion on ALKS		WP.29		Draft text for regulation on ALKS
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Department _ _
for Transport ~ Harmonies and conflicts

» Few examples of direct overlap in terminology, significant examples include:

» “Highly automated vehicle” — refers to a vehicle equipped with an automated driving system.
This automated driving system operates within a specific operational design domain for some
or all of the journey, without the need for human intervention as a fall-back to ensure road

safety - Global Forum for Road Traffic Safety (WP.1) resolution on the deployment of
highly and fully automated vehicles in road traffic

» “Highly automated (vehicle)” — the automation executes control of essential parts of the
driving task, such as integrated lateral and longitudinal control and the driver mainly monitors
the automation, takes over when necessary, hand-on or hand-off driving can be both

classified as highly automated - Consolidated Resolution on the Construction of Vehicles
(R.E.3, WP.29)
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Department _ _
for Transport ~ Harmonies and conflicts

» “Driver assistance system” - means the combination of hardware and software that assists,
but does not replace, the driver in exercising dynamic control. - Automated Driving: Proposal
for identifying how the 1968 Vienna Convention on Road Traffic may need to be amended to
clarify the use of automated vehicles (Informal proposal — January 2019)

» “ADAS (Advanced Driver Assistance Systems)” - have been developed to support drivers and
enhance road safety - Consolidated Resolution on the Construction of Vehicles (R.E.3,
WP.29)

» WP.29 specifically defines a number of different levels of driver assistance systems (e.g.
ADAS L1-3 in R.E.3, and ACSF A-E in Regulation 79.03)
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for Transport ~ Harmonies and conflicts

» Operational design domain — “refers to the environmental, geographic, time-of-day, traffic,
infrastructure, weather and other conditions under which an automated driving system is
specifically designed to function.” - Global Forum for Road Traffic Safety (WP.1) resolution
on the deployment of highly and fully automated vehicles in road traffic

» Operational Design Domain (ODD/OD) — “For the assessment of the vehicle safety, the
vehicle manufacturers should document the OD available on their vehicles and the
functionality of the vehicle within the prescribed OD. The OD should describe the specific
conditions under which the automated vehicle is intended to drive in the automated mode.
The OD should include the following information at a minimum: roadway types,; geographic
area,; speed range; environmental conditions (weather as well as day/night time); and other
domain constraints.” - Revised Framework document on automated/autonomous
vehicles (WP.29)

In these descriptions the intended meaning is consistent
between WP.1 and WP.29 but the definitions differ
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for Transport ~ Other inconsistencies

» Although there is no direct contradiction, some use of terminology is inconsistent e.g.

» “Dynamic control” refers to carrying out all the real-time operational and tactical functions
required to move the vehicle. This includes controlling the vehicle’s lateral and longitudinal
motion, monitoring the road environment, responding to events in the road traffic environment,
and planning and signalling for manoeuvres - Global Forum for Road Traffic Safety (WP.1)
resolution on the deployment of highly and fully automated vehicles in road traffic

» “Dynamic Driving task™ means the control of all longitudinal and lateral movements of the
vehicle — Regulatory text for ALKS

Should “dynamic control” be defined in terms of the “dynamic driving
task” or should they be the same?
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for Transport ~ SAE Levels 0-5

» SAE levels mentioned in various documents between WP.1 and WP.29 but definitions are not
consistent and not those of SAE J3016

» Sometimes “Levels” mentioned with no reference to SAE
» E.g. Cyber Security text intentionally does not reference SAE levels, but levels defined in the
reference document with definitions of Automated Driving under WP.29

» “... automated driving functionalities from level 3 onwards, as defined in the reference
document with definitions of Automated Driving under WP.29 and the General Principles for
developing a UN Regulation on automated vehicles (ECE/TRANS/WP.29/1140).”
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SAE Levels 0-5

SAE Definition

Autonomous
Vehicles:
Challenges and
Opportunities A
regulatory
framework
supporting
innovation (WP.1
informal document)
definition

Reference
document with
definitions of
Automated Driving
under WP.29 and
the General
Principles for
developing a UN
Regulation on
automated vehicles
definition

Pseudonyms

The sustained and ODD-
specific execution by a driving
automation system of either
the lateral or the longitudinal
vehicle motion control subtask
of the DDT (but not both
simultaneously) with the
expectation that the driver
performs the remainder of the
DDT.

Driver remains engaged at all
times, controlling lateral OR
longitudinal movement w hile
the system is active, and
monitors road environment.
System exercises lateral OR
longitudinal control in specific
use cases. System exercises
lateral OR longitudinal control
in specific use cases.

System takes care of
longitudinal or lateral control.
Monitoring by the driver

Driver assistance

The sustained and ODD-
specific execution by a driving
automation system of both the
lateral and longitudinal vehicle
motion control subtasks of the
DDT with the expectation that
the driver completes the
OEDR subtask and supervises
the driving automation system.

When system is active, driver
actively monitors the road
environment and system
performance, intervening as
necessary. System exercises
sustained lateral AND
longitudinal control in specific
use cases

The system takes care of both
longitudinal and lateral control.
Monitoring by driver necessary
because the system is not able
to detect all the situations in
the ODD. The driver shall be
able to intervene at any time.

Driver assistance, partially
automated, semi-automated

The sustained and ODD-
specific performance by an
ADS of the entire DDT with the
expectation that the DDT
fallback-ready user is
receptive to ADS-issued
requests to intervene, as well
as to DDT performance-
relevant system failures in
other vehicle systems, and will
respond appropriately.

Driver is a fallback ready user,
being prepared to intervene in
response to a system takeover
demand. System can control
lateral AND longitudinal
movement, and monitors the
road environment, in specific
use cases. When system
encounters a situation it
cannot manage, it w ill issue a
takeover demand, handing
control back to the driver.

The system is able to cope
with all dynamic driving tasks
within its Operational Design
Domain (ODD) or will
otherwise transition to the
driver offering sufficient lead
time (driver is fallback). The
system drives and monitors
(specific to the ODD) the
environment. The system
detects system limits and
issues a transition demand if
these are reached.

Highly automated,
conditionally automated

The sustained and ODD-
specific performance by an
ADS of the entire DDT and
DDT fallback without any
expectation that a user will
respond to a request to
intervene.

Driver only has control w hen
the system is not in use.
System can control lateral
AND longitudinal movement
and monitor its ow n
performance in specific use
cases. As the system is fully
capable of providing the
fallback function, driver
intervention is not needed w
hile the system is in use.

The system is able to cope
with any situations in the ODD
(fallback included). The driver
is not necessarily needed
during the specific use-case,
e. g. Valet Parking/ Campus
Shuttle. The system may
however request a takeover if
the ODD boundaries are
reached (e.g. motorway exit).

Highly automated

The sustained and
unconditional (i.e., not ODD-
specific) performance by an
ADS of the entire DDT and
DDT fallback without any
expectation that a user will
respond to a request to
intervene.

Driver, if present, only has
control w hen the system is not
in use. System can control
lateral AND longitudinal
movement in ALL use cases.
Driver intervention is not
needed

The system is able to cope
with any situations on all road
types, speed ranges and
environmental conditions. No
driver necessary.

Fully automated
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